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The PLAsma and SupraThermal lon Composition (PLASTIC) instrument project is entering the final phases of

PLASTIC Instrument Sub  Sstems Overview

Entrance System FM2

The development and detailed testing of

Solid Sate Detector lon Energy Measurements

Measurement of lon Energy Response
Energy defect is needed to interpret solar wind Hydrogen lons Heavy lons

rior to i ion with the Solar Terrestrial Relations Observatory (STEREO) spacecraft in A -
early 2005. The STEREL!)J mission will provide a unique opp ity to i i the 3 th ( i s{mmre of the |nslrurg:lri1\!/::1b;sc)'/15&t§mz ':nr;egziﬁge‘:‘hm:e‘ i
heliosphere, with particular focus on the origin, evolution, and propagation of Coronal Mass Ejections (CMEs). The iy dyin g of full instrument operation
mission also seeks to determine the sites and mechanisms of energetic particle acceleration as well as develop a 3-D time- SSD AUX
dependent understanding of the ambient solar wind properties. As one of four STEREO instrument packages coordinating z =
remote sensing and in situ measurements, the PLASTIC instruments will diagnose properties of the solar wind and . Sub-System Measurements
suprathermal protons, alphas, and heavy ions. PLASTIC will determine bulk solar wind plasma parameters (density, Carbon foils Entrance System polar angle : | JP oS, =
velocity, i and ratio) and the distribution functions of major heavy solar Entrance Elq J ; En (21 Fuan ()
wind ions in the energy per charge range 0.25-100keV/e. A full characterization of the solar wind and suprathermal ions System/ - . . C-foil, MCPs TOF L3 ‘ Measurements in MEFISTO Beam Facility compared
will be achieved with a system that measures ion energy per charge (E/q), ion velocity distribution (v), and ion energy (E). Ener : 2 : in-ecliptic angle with a LSS analytic model of energy response
Two identical PLASTIC instruments located on the separate spacecraft will provide in situ plasma measurements in order vy - i, L SSDs E
to study physical processes low in the corona and in the inner heliosphere. Elemental and charge state abundances provide Analyzer v ——
tracers of the ambient coronal plasma, fractionated populations from coronal and heliospheric events, and local source
populations of energetic particle acceleration. In this presentation, the PLASTIC operation principles and aims will be
presented along with a review of development status and current instrument calibration results.
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Time of Flight- Integrated Instrument Calibrations
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Section e PLASTIC FM1 Instrument
i + Measure ion time of flight (TOF) in CASYMS Facility
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Solid-State « Determine azimuthal location (6)
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‘Anode Localization of Start Pulse‘

Resistive anode response at various azimuth
Integrated EM

Processes measurements yield:

« Velocity distributions (V)
« Elemental and charge state distributions (m/q, m, q)
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‘ Energy & Time of Flight Measurements‘
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University of Bern for detailed ion beam calibrations the relation between:
« Suppress UV, solar wind
in the UBern CASYMS Facility

A relation between applied electrode voltages and selected energy as well as
selected angle is need to set flight operation value and interpret
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‘ lon Acceptance Geometric Factor‘
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During flight, the ion flux will be Geometric Factor
calculated utilizing the geometric factor | —» | G=[[[T cos¢-dA,, dE/EdQ
and the measured count rate units of cm? str keV/keV/
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FM2 S-Channel ESA scan
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PLASTIC M-M/Q Matrix

The PLASTIC instrument response can be simulated by

25603 utilizing instrument parameters and sub-system calibrations
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Future work will entail refinements to the instrument
response, with better instrument parameters and
further testing of sub-system operation.

+ SSD response to full range of ion species
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~_Instrument Development Status [Charner—[eioceroe]

Sub  9stem development and testing completed
Flight Model 1 (FM1) vibration tests completed
FM1 ion beam calibrations ongoing

FM2 under construction, testing proceeds January 2005 uniformity will improve
Delivery of Flight Models for spacecraft integration 5 a with post-acceleration
February 2005 " . ~Channel 51z (PAC) focusing
STEREO launch February 2006

Azimuthal Response Uniformity‘

Entrance System Exit Slit ~ count/sec wio PAC
e o @

Azimuthal response
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